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(74) [rtSAl 
(57) [$f.^] 



(74) [AnomBy(s) Representing All Applicans] 
[Paiert AttocTTcy] 

(57) [Abstract] 

[Problenr^ Case of ireatiraled polyester resin and vinyl 
ester resinor other hardening formation, be able lo 
vcrifythe dispersed state lo r ginof offing agent easily, 

cxMi^mtiohln iimewise. 

[MearB of Solution] It can manu&cture coloratiai curin 
g agert conposition vAich contains or^nic peroxide 
andlhe specific dye, it can distinguish d^rsed state 
of curing agent conposition to theresin easily with 
visual by using this. Because as for this cdcxaiion 
oring agsnt ccHTposition ^Iflife is aperior, 
dispoTsed stateof curii^ agent to resin is visual and it 
can disci ngjuish easily.the cured nrrfding which is 
superior can be acquired. 



[Qaints)] 

(Qaim 1] Coloration cmngagertt conposition ^*^lich 
designates that dye which is shownwith or^nic 
peroxide and below-mentioned Fomiia (1) is 
contained as feature. 



[Oienical Fonnila 1] 




^OH HaCv x^^3 ^^-^ 



CH3 HC\ 



H2C H^CHz 




H2C CH2 

8. 



H2C H^CHa 
H2C>^ ^CH2 



(1) 



1 icffifio^ftaitS'iafiEito^ 



[Qaim 2] Coloration curing agem conposition Vi4iich 
is stated in Qaim 1 vterecomentofthedyeisO.l to 

10weight%. 



[Qaim 3) Curing nrethod of unsa tirated polyester r ea 
n or vinyT ester i^ri wttchdesSgrates that 
thecoloration curing agsnt corrpodtiOT wHch is ^ed 
inQaiml orOaiml is used as feature. 

[Qaim 4] Cured product of unsaturated polyester resin 
w vinyl ester resin which is a^iuired with curing 
methodwhich is stated in Qaim 3, 
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[000 il 



[0002]- 



[0 0 0 3] Tffi?i37K';x;^T^;umBi^e-;uxxT;u«tasf; 



[0 0 0 4] ^ffisgKlbtiil. ^i^^tzlt^-:^ 
[0005] ^8afa**'Jxx-r;u«j8g'^t:x;Lx7.^;ua§g^ 



[0005] SJfiXaitStfi^ L J: 5 i:r ^i»^l3:^;fia^b?y?S 

:;^^yt.iafii'^tr::^;uxx7'iu{HBBtMaibSa'(bisiJ^afiL 



[0007] 



[Dssoiption of the Invention] 
[0001] 

(Tedinologlcal Field of Inv^rlion] THs invention 
ds curing agerttconpositicMi FurthenrDre details 
reg3rd coloration curing agertt conposition which 
ccMiains thespecific conponent wWch is used for 
hardening irsaiurarcd polyester resin and vinyl ester 
rean or other arable resin. 

[0002] 

[Prior Art] Qrable resin , especially unsaturated pdyes 
ter resin and vinyl ester resin, becaiee and manyit has 
possessed characteristic which is siperia' with 
inejq^aBive, arewidely used in order to produce 
automotive part , electrical conponent , readertial 
construction eqiipnm andthe residence facilities 
material cleaning tank or other molded article 

[0003] oxmal consistency moldir^ and Msicationca 
nnot (k) unsaturated polyester rean and vinyi ester 
resin, that vvaywiThlxnqLdd, you use and orgpnic 
peroxide as curing agent in re^d to ilility 
thesatisfactoiy hardness other physical chracterisdc is 
acqured by hardeiuT^ 

[0004] Or^c peroxide, liqiid state , tes dew powd 
er or paste shap^nerally, is used as curing agent in 
order to harden unsaturated polyester resin and 
ihevinyl ester resin 



[0005] Qring process olj rgaturaied polyesto- resin a 
nd viryl ester resin or otha^curable resin is roMghly^ 
"cli^li a J lu ilie2 kiii c fe ^y curetCTperaore usually. 
Also curing agent, is roii^y classified to room 
tenperature curing type ciirii^ ageit and thernroseaing 
type curir^ agert bjthe types of orgpruc peroxide 
wfvch usually is used for that, 

[0006] Wen it tries it will harden to form with roomie 
nperaiure and roomtenperature cmng^pe curing 
agent isused, tenperature control does not do, 
adjiBtmentof curirg rate is done the usuallyby 
allowingcobaltnai^thenate, cobalt octenoate and 
dimethyl aniline or other addition quartity wHch asdie 
curingpromoter arc added. Heating wh^ it tries it 
will hartto and to form it nixes irsaturBted polyester 
resinand vin>d ester resin and thermosetting type 
curing agsnt to which themDsening ope curing agent 
was ised, was filled inthe mDldanditfomBbyheai 
treatment doing with electric heating fijmace. 

[0007] 

[PjpoblemsiobcSolvedbyihelnvertJon] Whenunsat 
urated pdyester resin and vinyl ester resin are nixed 
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{0008] 



with cuing ageit, becaise thooeare colorless lo pale 
>«Ilowtransparert liquid, verificatiai whether or not it 
was rrixed lo unifomDf, was difficult Wen resin 
and curii^ ageit are nixed 10 uniforiT] and past 
hardmng^taitSs iJnevencureocajre>becQiTEscaiBeof 
pcor external appearance like the crack and wiitening 
phexOTenoa TlWeisarrethcrfwhich isstaledin for 
exanple Japan Exanrineri Patert PiilicationSho 32 - 
3387 as nrfiod which canvcrify easily whether or not 
these resin and ciring agent nixed lo iheuriftrmof. 
Namely, addirg coloram to curing agsr^ it is a 
px^Msition wHch youverify with visjal whether or 
not arrive to ctring agent, resinandcunngagsil 
nixed color to uniform Regarding to this melhod, 
dye uptake when il a(Us ciring agent ccxipositiGn 
wtiidiaddstHscolorartto resin is fidly, bit because 
inw^girttc pigment is used asthe colcffart this curing 
agert conposilion shelflife is had, amxmt of active 
oxygen decreasesconsiderabiy in tins of especially 
sunmer tenperature, there was a deficiencythat 
decrease ofhardening capacity occurs. In addition, 
coloration of curirg agprt with addition of solvent 
dyewith Japan Exanined Patent Publication a© 47 - 
1112 is proposed In tKs case, fading a- other 
problem of decrease and dye of hanJening;apacity in 
sumer is inproved, but solvit dye which is staled in 
the said disclosure in each case dye uptake is weak, 
colors resin because it is ainsuffider^ verification of 
uniform nixing v^th visual object does notreach to 
fijlly. 

(0008J 

(Means to Solve the ftoblenB] Whether ornot in regiar 
d to cdcwart of curing agent which is oflFered 
loharderung unsaturated polyest©* rean and vinyl 
ester resin or other curable resin from fex that ciriiig 
ageitt iscolored result of diligent research, nuking use 
of dye which is shownwith below-merdoned Fmnula 
(1), curing a^nt dispersed tl^s inventor, to 
theimifomto resin, be able to verify easily, 
discovering factthat coloration curing agett 
conpostion where and shelflife are siperioris 
acquired, it reached to this invention 



[0009J 



[0009] 
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[Chemical Fomula 2] 
OH HaCv yCHa H(\ 



■| I 
H2C^ ^CH2 




H2C CH2 

H2CS. 




(1) 



I I 
H2Cv^ /CH2 



[0010] Ent.**l8i4 



[001 1) 



[0010] Nanely as for iKs invention 

(l)I>signalesihal dye >^ch is shown with <»g?nicp 
eroxide and thebelow-nEnticxied Fomiia (1) is 
contained as feature coloration curing agent 
conpositiomvhich 

[0011] 

[Cherrical Formila 3] 




CHs HC\ 



1 I 
HgC^ ^CH2 

62 



H2C 

H2CX 



(1) 



CH2 
I 

,CH2 



H2C H CH2 

I I 



(4:- C3) iEe^Da^k^a-eSbtLS^BjfQii'jixTiHa 



[0012] 

L r Z35 Wf:: rfrifi ? *L-C C * S 1 0) t: * 5 -Ot -7 ;^ 3 >X 



(2) Is stated in (1) v^tere content ofcfye is 0,1 to 10 w 
eight%the colcxation cuing agent cofrpositicxi vtdch 

(3) Desi^tes that cdcration curing agent conrpoatio 
n which is stated in (1) or (2)isiBed as feature curing 
method of iffBatirated polyester resin or vinyl ester 
resin wl^ch 

(4) (3) Is acquired with curl 1^ method whidi is stated c 
ured product of unsaturated polyester resin orthe virryl 
ester resin which 

Itre^rds. 

(0012] 

[Entedimcnt of Invention] This invention is explained 
in detail below. d>'ewhich is^wnwiihForrTiJa(l) 
vrfiich is used with this invereioivTBinly, beiiig 
something which is marketed in industridly as dyefor 
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[0 0 14] *«B8COSfe«1fcffJ5iffitt(Zte. ifi^SlZfSCrv 

1 - 9 ooiSSScosarfc-s, 



[0 0 15] ^r;:$:^B^£Daibff^J^i£«llz(?. -tOi?£S£t4 
1 OOSSSifz^Li OOES:SD<DE@X'fc'&o Zhh^ 



iric is sc»7i^ng%vKch is known as color index ^ > 
^T,jp8'3>"Uji^ number 21230, WhentWsdyeis 
added to axing ageit, you can ifie even ^vith wKle 
itis a powder, but, as solilion vHch tn for exanple 
xylene and toluene or other aromatic solven or other 
solvencit melts (filucs also it is possible to use. 

[0013] You can list other than and cumenehydrqjero C^L f 
xide etc rnerf^etliyl ketone peroxide , methyl c' ^ 

isoburyl ketone peroxide , the cycldiexanone ^ 
peroxide and acaylacetone peroMde or other ketone - - - ■ : 
peroxide asuseaWe organic pCTOXide, as entodimat 
of roOTtenperature cuing type curing agpnt in 
thecoloration cuing agsnt corrpoali on of this j 
invention, cimene hydroperoxide, t-buyl / 
hydroperoxide or other hydroperoxide and benzD)i 
peroxide , the lauroyl peroxide and bis - 33,5 - ^ 
trimstJ^^l hexaroyi peroxide or otha- diacyl peroxide, 
other thm i-butyl peroxy 2 • ethyl hexanoate and t- 
butyi peroxybercnate or other alkyl perester,thebis(4- j 
t-buryl cycldBxyl) pero)^ dicartenate and i-buiyi 
peroxy isopropyl carbonate or odierpercarbonate; you / 
can list 1,1-di - i-buryJ peroxy - 3^,5 - / 
trimrthylcyclctexane and thel,l-di - t-butyl perojy 
Q'clohexane or other pero;^ ketals as entodinEnt of 
themDsettirg type curing a^nt. cxe, two or mcM"e 
kinds nraxing in coloration curing agent oonpositxon 
of this invention, you can usethese organic peroxide. 
Ooloralion curing agent axnpoation of this invention, 
contains organic peroxide 90 to 99. 1 vvt% and dye 
0.1 to 10 wei^/oTcqxaively. 

[0014] If, accordingto need dinEtty! phthalate , dioc 
tyl iJithalate or other phthalic acid cstei^ arxl dioctyl 
adipate , diisodecyl adipaie or aher adipic acid esters , 
T^lere ard the toluene or other aromoiicsolvCT etc 
stability and curing perfomsnce of corposition are not 
inpaired in thecdoration curing agent conposition of 
this invention, can be combined at c^ional ratio, 
usually amount used ofsolvert is range of 1 to 900 
paitsbywei^tvis-a-vis curing agent 100 parts by 
wei^. 

[00 1 5] In addition if, ^Iflife and curii^ i»fon7Bnoe a C 
re not inpaired in curirg agent oorrpodtion of this C 
invention, fine powder of ant^drocs silicic acid, tatc 
and calciim cartnnate or other inorpnic filler are 
theusable, these inorganic filler are good being 
something which with such as ali{^iaitic acid tii£ sur&ce 
treatment is done and silane coupling ageit. usually 
amount used of these inorganic filler isrargeof 1 to 
100 parts by vwei^lvis-a-vis curing agent 100 parts 
by weight, Itcanofferconpositionof viscous liquid 
and paste as for thesdnorgaruc filler, adding and 
nixing doing one, two cw more kinds in curing agent 
conposiiion of this inventic^ it carajsin& these to 
coloration ciring agent conposition of this insertion 
coni)ine& 
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[0 0 16] :*;«iflCD«6a<fc»ISBffi1*»4. fJRLtc%fiE»£ 
, «'lS'73^S;R^LO-4 0't(35SH-e5-6 0»1St»T*Ct 



Co 0 1 7] *«B^c?)«fi«<tWiaf!£«3l4. «>90»b141Sfli 



[0 018] ^fct*-/U:i:X-r;ufflfl§(3:. x;t^'^v Ki a 



[0 0 19] mititiimiittnt. ?^!a?a4-:«jx7.x;u»» 



[0 0 2 0] *f^*ft?ScD3ffea!4i:S'J*|fit1*i^ffii>T^iatt* 



[00 2 1] trm^mit-fD'Alzr^^yL-^h. Z0!)«^. 3pj8 
lO*'';xXT';uffi8&-^^»t-;uxXi^;uffi§i i o om£fUf::3$^5E 



[0016] Coloration arii>gageit conpo^tion of this in 
vention is produced before by nixing eachconponem 
which was inscribed Namely, if it adds dye to 
or^c peroxide and agitates it is gpod, bucihe 
inorganic filler is used, when it produces v/ith sh^ of 
viscous liqiid andihe pa^e, uk of dJssolva- or other 
high ^»ed di^»ang mcKne and ptaretiairy mm 6c '"^ 
other rrixer is desirable.' " usually, it rrixes each^ 
conponent and it is dcxie 5 tojSllnm by^'taSng in 
range of 0 to 40 X,.- Batfibiiy rraxer arri kneader or 
other^cLosBd type ni xer are not desiraHe from abject of 

[0017] Coloration curii^ agsnc cbnpo^tion of tKs in 

vertion is usable in harderdng varioiB curable resin, 
but desirable curable resin is UBaturated polyester 
resin andvinyl resia It is something which dilutes 
reaction produce to which unsaturated polyester resin 
amor^theseuses unsatiiateddifaa^caddasl 
conpcml, jointly usiqg saturated dibaac add in 
accordancewith necessary, glycols and tharral 
dehydration condeisirig acquires with thestyrene or 
other vinyl monomer. 

[0018] In addition vinyl ester resin is something which 
dilutes equi\dent reaaion product of the polyepoxide 
ando^^-unsati^ddnm^c^^ vvithscynsneor 
other vinyl monomer. 

[001 9] It is good beir^ a Uend of unsaturated polyesl 
er resin and vinyl ester resin as resin whichis 
hardened. 

[0020] Next method wHch hardens unsarirated polyes 
ter resin or vinyl ester resin maldr^ use of 
theodoration curing ag^nt conpodtion of this 
in^^on is explained. 

[0021] Fust you express concerrungroomtenperature 
curing method Inlhiscase, until coloration curing 
agent conposition 0.5 to 3 parts by weight of this 
invention is added to the unsaturated polyester nssin 
andvinyl ester resin 100 pans by wei^ uniform 
colorationblendisacquired, you stir. Accordii)gto 
need for tMs case of oxiventional resin curing also it is 
possibleto insert filler and for exanple glass fiber etc 
wMchareused cmventiona] amount used \^ten 
^ass fiber is used is 1 to 100 ports by wei^ vis-a-vis 
resin 100 parts by xvei^ In addition, oto filler 
v^ch are usually used fi^ hardening the resin 
conventional method You can use with amount 
used In this way, it poirs in blend which is acqiAred 
to mold fi-ame, orit forms vvith or other method which 
is blo^vn» with curing agert which containsthe oi;^c 
peroxide of roomtenperatire ciringtype it dep^ 
on also external air tenperature, but 3 0 nrin to 3 hours 
exiert standing itdces You verify that hardness of 
rcan is revealed, remove from the mold frame, 
furthermore whole day and night ^ent leave rrolded 
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[0 0 2 2] zomtTs^izi^i^xit. 

2p{zi4 L 6 h^K^^irJftS LTD, 0 5 2 



[0 0 2 3] <)^li^oft^®lt:Sj£fcooTa-^^. zotSt^. T 

fz$^L6%a/N;Lh^liS^^iiSSLxo. 0 5£5g^,-2^ 
:^7'ra->U^A<*(f >?n. -tO^^SEfflSl^. 1 0 OSSSSf- 



[0 0 2 4] 



[0 0 2 5] SffilMl --4 
15~|-^?S«-e*;7H>5*'y'-^ffil>X2 0'*C, 3 05^W;ft^ 

POcSSr. CQtCD(DJS1i»ft£l 0. 2 5%) , v^O^ 



ardcle and obtain final prodicL 

[0022] Reading iKs curing nnelhcd, also curing pro 
ntrter is usable in addition to thccol<X2tion curing 
agent conposition of this irtvatioa nretal soap and 
diirediyl aniline ck~ other tertiary arrine which are 
Presented with cobalt naphihenate and the cobalt 
octenoale &c as enixxlimenc of cunng promoter ViWch 
it can use, are listed addition quariity convertirg to 6 
%cdHlimetal-containir)g vis-a-vis resin 100 parts by 
wei^tusually, is range of 0.05 parts by SMsight to 2 
parts by wei^. 

[0023] >fexl you ejqjress concerning thermosetting mel 
hod Inthis case, coloration curing agent conposition 
0.5 to 3 parts by weight and accordingto need of this 
invention it addsihc filler v^ch is ised in unsaturated 
polyester resiri arxl vinyl ester resin 100 parts by 
weight rrixes with theO to 40 ^ heats this blend to 
castir^ WCto 150 °C in nxild, fiily curir^ does 
theresia When nDldir^tenperanjreisunder60^Q 
in order to require lengthy irfiardening; when 
productivity deteriorates, mDldirgtenperature exceeds 
1 50 **Qthere are tirnes vvhen biiring and blister or 
other poor external appearance are caused to themolded 
article. R^^dingto thus kind of thermosetting 
method, simlariiy to case of roomtenperature curingit 
is possible also to joirttlyiBe ciringproraDter. In 
addition, using hardening bloddng agent according to 
need, also it i^xKsible to adjust cm'ng rale, metaJ 
soap and dim^Iiyl aniline or other tertiary amine which 
are rq)Fesented with cobalt naphthenate andthe cobalt 
octenoate etc as enixxliment of curing prcMTDter which 
it can use, are listed addition quantity usually 
COTvertirgto 6 % cobalt metal-cortainir^ vis-arVis 
resin 100 parts by weight, isrange of 0.05 pans by 
weight to 2 parts by weight. In addition you can list 
hydroqidnonc, l,4-bera)quinone and4-t-butyl 
catechol etc as theenixxliment of hardening blocidr^ 
agent which it can iBe, amount used is rar^ oftheO. 
05 to 2 parts by weight vis-a-vis resin 100 parts by 
wei^, 

[0024] 

[Worldrg Exanple(s)] This invention ftathermDre is ex 
gained concretely with below Woridng Exairple ,but 
tKs irrvertion it is not sometKng which is limited by 
these Workirg Exanple. 

[0025] Worldrg Exanple 1 to 4 

Util at ratio wKch is stated in TahJ e 1 ea± corrponen 
I (numerical valueshowspartsbywei^ in chart ) 
itbeoones uni form 20 and 3 0 rrin it irixed 
making use of theribbon irixer, acqidred coloration 
cuing agpnt conposition of iKs inventioa However 
descripticMi above it ni wi Working Exanple 2 in 
same way makir^Mse of planetary nixer and acquired 
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<D0m^Stm&8, 4 0%) (j-en^tntaiT^y (tt) si^ 

A, v^^ny y^X, h»J=f/ •y^X4 0aiF*-\'^ 



SIT'. 0-1 2 9li2C (1) -e^*ti*1t^1^-C'«)y, :t»; 



[0026] 
[SI] 



MEKPO 99. 5 

C YH PO 

AAPO 

CH PO 
8 5 

O- 1 2 9 0.5 

O- 1 2 9SJa 
1 5 

7iav;i/2 0 0 

OOP 



S 1 



8 5 



A ^191 3 



7 0 



1 3 



1 0 



2 O 



paste cxxTposition. nrcthylohyl ketwie percsxide 
(MEK FO below you abbreviate. TKs amoiifl of 
active o)^gen 1025 % of X cyclohexanone 
peroxide (CYHPO below you abbreviate. This 
anrtxil of active oxygen 8.25 % of ), acetylacetone 
peroxide (AAPO below you aWxeviate. ThisanDUcU 
ofactive oxygen 4.00% of ) andcunme 
hydroperoxide (CHPO below you abbreviate. This 
amount of active oxygen 8.40 % of ) therespeaive 
KayaJcu Ak2D Corporation (CS 69-062-3889) make 
KayaiTEcA, cycloknock^,i6ed Trigonox40 and 
iheTorreya nucifera Sid?, ei Zucc. cumene Hhere. 
amount of active o^^gen is value which is defined 
with next fomula here. 

Arrount of active oxygen (%>7{ (Several X 16 of pero 
xidized bond) moleojlar wei^ } X purity (%) 

With Table 1,0- 129 is conxxxjid which is s hown w 
iih Formula ( 1 ),is tradename oi [venowl29^ product 
of Oriert Chenical Industries Ud. (^^9^9-7216) 
Ltd. AsforAerosil 200 which you use as inor^c 
filler arJ-ydrous silicic acid ofNfiH»nAerosilCo.lid 
(DB 69-070-2188), asfor DOP with al*reviationof 
diodyi phthalaie, it is a connErcial plastidzer. In 
additictfiO- 129 solution oilydlow 129 lOwei^ 
% is melted is dye solit ion whichin ^Q'lene. 

[0026] 
(Table 1] 

Tablet 

.circ. corrposition and corrpositicffi ratio 

Worki Exanple 1 Working Exanp 
le 2 Working Exanple 3 Wcdcing Exanple 4 



MEKPO 99.5 
CYHPO 85 
AAPO 70 
CHPO 

O- 129 0.5 2 
O- 129 solution 

Aerosil 200 13 

DOP 20 



85 



10 



15 



circ. isacquiredpropertiesofcolorationcuringagentoo 
npositionvvhich 



Geometry 



liqiBd paste liquid 
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?S145$«S (%) 1 0. 2 0 6. 9 7 2. 8 0 

7. 14- 

[0027] SB£«5-8 

^>*irrs-$a/£<fti 0 o g 5?t:'jx^u>a&sizi?i5'-j. so 

(;tiEW *<^<, C(^>;t?$OgSX'.^<tLA<5 c 



[0 0 2 81 

S 2 



C0S5tS (%) 9 8.7 9 9.0 

99. 1 



-5^ < tl ( c c ) 
0 

(cry 



5SL 



02 0"C/ 1 *^(?)3&fea4tW*a/3c«)<^tt!8 



9 8.5 



ML 



liqiid 

AiTOunt of active oxyffn (%)1020 6.97 2.80 
7,14 

[0027] Working Exanpic 5 lo 8 

Test result of ^Iflife of coloraiion cmng agprtf conpo 
silion of this inwrtion vrtnch isacqiired with 
Working Exarrple 1 to 4 was placed in TaHe 2. test 
method is inscribed nexL NanEly, eachconposition 
lOC^ whch is acquired in polyethylene contairer 
therespoaive7d^ and between 1 year was kqrt in 
balance takir^&the 50 °C constant teqperaiure wata* 
tark and 20 X constant tenperature tank, reiendon 
rate of pirity^ external appearance feult (In fedir^'* 
blister* ^ presence ot absence of * insoluble fraction) 
wasnneasured. After specified time passage there is not 
fading , 4 cw a insoluble fi^onOraipitaleX blister 
theS cc or less is durable with cmtainer of this si^e: 

[0028] 
[Table 2] 

Table 2 

Stale of coloration curing agertt conpoation after .circ. 5 
0°C/7day 

Working Exanple 5 Working Exanp 
lc6 Woricii^BSnple? Wcxicii^ Exanple 8 

Types Working Exanple 1 Workir^Exanpl 
e 2 Working Exaiple 3 Working Exanple 4 
ofoonpo^tion 

Anramt of active oxygpn 

Retention (%) 98.7 99.0 98.5 99.1 

Presence or absence of external appearance &iit 

Fading none none none 
none 

Blister (cc) 0 0 0 0 



none 



none 



Insoliile fraction none 
one none 



none 



none 



no 



State ofcolor^on curing agertconposition of .drc. 20 
X/1 mosquito year 



Amount of active oxygen 
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(D^^^ (%) 9 8. 0 
9 8.4 



9 8. 5 



97. 0 



Raention(%)98.0 98.5 97.0 98.4 



0 



(0 0 2 9} 



9»L 



ML 



9-- 1 6 



5SL 



141$ J I S-K-6 9 0 llz2f$!iLTy;Ht;lffa (liiTGTt 
ETiSST) ^iaStt;. ^m^U7\i'J :L7.^}\.m9StLXU^ 

HSfflL. Si6ff^9- 1 \ lSLJS'^mm^ 3-1 51$, 
{zKtlt-m.^t^h<D^fA^^mLQ'rjBiXSQT^mz. rji^ifS 



Presence or absence of externa] appearance fault 
none none none 



Fading 
none 

Blister (cc) 3 



1 



ncMie 



ne 



none 



none 



none 



none 



no 



Insoluble fraaion 
one none 

[0029] Working Example 9to 16 



Unsaaraied polyester resin or vinyl ester resin was har 
dened niaking use of cx)loraiion curing agerft 
conpositionof this invention wHch is acquired with 
WoridngExanple 1 lo 4. Nancly, until 0.5 parts by 
vM^i^ it adds conuETcial 6 % cobalt naphthaiate first 
in resin 100 parts by wight, thel part by weight it 
^ds coloration curir^ agent conposition of tHs 
invention which is acquired nexcwith Working 
Exanple 1 to 4, isdi^)ersed to uniform to resin it 
nixBd_ curetcnperalurenBde20'*C and80*C 
curing characteristic confOTrong to JIS - K - 6901 , 
gellii^tims (GT below you abbreviate. ) , curing 
lime (Cr below you abbreviate. ),measiired 
nHxirrumheatenissionienperature (PET below you 
abbre^ate. ). isoreanwasusedas unsaturated 
polycsCCT resia 6 % cdjalt naphthenaie of curi;^ 
pronxrter used Wako Pure Chemical IndiBlries Ltd 
(DB 69^59-8875) nake reagent primary. In addition^ 
larrinated board was drawn lip with chopped strand 
#450,8piy and the ^asscontert 50%, crack of 
molded article after hard Chenical Forrnjla 1 day and 
presence or absence ofthe whiterung phenomenon were 
vmfiodby visual. Asfor Wakir^Exanple9to 12 
unsaiurateid polyester resin, as for Working Exanrple 
13 to 16 vinyl eaer resin ws Lsedrespectively, 
WorkingE>{anple9to 11 and Working Exanple 13 
to 15 resin and curingagent or other mixture the I 
nirHJte inrofiately ^er doing with 20 and fron; 
raeasiffedtimeacquiredGT andCT, cure lenperature 
kq)t20'C >Mth WoridigExaiiplel2 and 
Working Exanple 16, rean and curing agprt or olher 
nixtune 1 nirHlewnedone with 20 ^'C this 
iniTBdiately after inserting in theoil bath which at type 
is nnintainBd at casting and 80 **C fromtimewas 
measuredandGT and CT were acqiired Furthenrore 
nixed state of resin and coloration curing agi^nt 
coqpositionwas verified with vislbI, fdlowing 
hardeningtest was done with thesiate which had 
become conpletely unif(^ 
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[0030] 
[S3l 



GT 

5 

CT (») 
1 2 



1 6 



4 5 



P E T ('O 12 0 
1 5 5 



[003 1] 



GT 

3 

CT ii^) 
8 

PET i"C) 
1 6 2 



40 



8 5 



1 2 0 



^itO)^M ML 



S 3 



3 5 



7 S 



8 3 



1 7 
3 0 
1 00 



40 
12 0 
6 0 

mt 



SJS«!1 1 3 5SES«"1 1 4 SIg«« 1 5 



1 2 0 



300 



6 0 



ML 



[0030] 
ITable3] 



Tables 



Working Exanple 9 Worldr^ Exanple 
10 Working Bcarrple 1 1 Working Exanple 12 

Types Working Exanple 1 Wcwking E?sanple 2 
Workirg Exanple 3 Waking Exanple 4 of 
exposition 

GT(») 16 35 40 5 
Cr(i^) 45 75 120 12 
PETCQ 120 83 60 155 



Presence or absence none 
none of crack 

Presence or absence none 
ne noneofwiiitening 

[0031] 
[Table 4] 

Table 4 



none none 



none no 



Working Exanple 13 Workir^ Exanple 
14 Working Exanple 15 Working E^^ipie 16 

Types Working Exanple 1 Working Exanple 2 
Working Ejorrple 3 Working Exanple 4 of 
conpasition 

GT («) 40 17 120 3 
Cr(») 85 30 300 8 
PETfQ 120 100 60 162 



Presence or absence none 
none of crack 

Presence or absence none 
ne none of whitening 



none none 



none no 



[003 21^2. 3, 4. {cj5(-f-&Si*/j^b*5£SflO«e?S [0032] Table2 and 3,4,asfa'coloraiiOTCuririgage 
im&fS,Wt. ^^^(c5TjSSSteA<fi<. t^-oWitll^nt^ti ntconpositionofthisinvenii(MT,theshBlflifeisvery 
t: y , m'&t Witmco^^-iE-^izs^Ti 5 v ^ -tbSIt gxxl fromresult in, at san« lime also curing 
^.9lC)U I ^aibfi)tJiJ*33£-4 * * , characteristids superior, gi^«s cured moldir^ which 

(k)e5 not have crack and the\vHtedng {teiornm^ 
wljchori@naieinnonumformirixtureof resin and 
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[0 0 3 31 [0033] 

[«5B<JD5aa3 *«Bfitf)SfiaE1t»JSaf«Sl^^i'^4-i:lrJ:y [Efiects of the Inv^r^ion] Dispersed stale of cm 
^«att^''JxXTPJU8^8gyfclit:^^ux7.i^;i.ffl8B^^<?:)9E tto ireaturaiedpolycaer resin or vinyl ester resin c^^ 
^t^^j<D«^ttttJS;^)<e^X'gSl::58!2tr^-&, ZtiizX beingvisualby usingcolorationciffinga^ 

m^f^MW^ki^X UtumSt^J^i^^t^ ItSijO T conpasiticxi of this invention, you can verify easily. 

5tttlcEBr-5)Siti£B«3<©^5^v^-^&1t^«S'ii:i^Lft Because ofiHs there is not a crack of orednriding 
i>Ztn^U<. ^tifzWitfSiK^^^^Ztf}<'^^i>, Nvhichorignates irtfhenonunifiOTn dispersion of rean 

and cuir^ agent which often becone problem inthe 
room lenperaiure and thernDsetting and ti mes when 
whiterirg f^enomenon is caused it canacquire cured 
moldirg which is superior. 
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